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Text :
DECLARATI ON OF THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

Naval Submari ne Base, Bangor
Operable Unit 5
Bangor, Washi ngton

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunent presents the selected action for Operable Unit (QU) 5
at the Naval Submarine Base (SUBASE), Bangor, in Bangor, Washi ngton, chosen
in accordance with the Conprehensive Environnental Response, Conpensation
and Liability Act (CERCLA) as anmended by the Superfund Amendnents and
Reaut hori zati on Act (SARA), and, to the extent practical, the National Ol
and Hazardous Substances Pollution Contingency Plan (NCP). OU 5 consists of
Site 5, the denolished forner netallurgical |aboratory (FM.) rubble, with
confirmation sanpling at the FM. original |ocation. This decision is based
on the adm nistrative record for the sites.

The | ead agency for this decision is the United States Navy. The United
States Environnmental Protection Agency (EPA) approves of this decisionand,
with the Washi ngton State Departnment of Ecol ogy (Ecol ogy), has participated
in scoping the site investigations and in evaluating alternatives for
remedi al action. The State of Washington concurs with the sel ected renedy.

DESCRI PTI ON OF THE REMEDY
No acti on.
DECLARATI ON

No renedi al action is necessary to ensure protection of human health and the
environnent. A 5-year review is not required.

Usi ng EPA gui delines and the information devel oped during the site

i nvestigation, the Navy evaluated the potential adverse effects to human
health and the environment associated with exposure to site chenicals. The
potential exposure of workers and residents to chenicals detected at each
site was estimated for current and future scenarios. The evaluation,
performed according to EPA's NCP and policy guidance, indicated that no
unacceptabl e risks are present at the two sites. This evaluation supports a
decision for no action at Operable Unit 5.

Si gnhature sheet for the foregoi ng SUBASE, Bangor, Operable Unit 5, Renedia
Action, Record of Decision between the United States Navy and the United
States Environnmental Protection Agency, with concurrence by the Washi ngton
St ate Departnment of Ecol ogy.

Si gnhature sheet for the foregoing SUBASE, Bangor, Operable Unit 5, Renedia
Action, Record of Decision between the United States Navy and the United
States Environnmental Protection Agency, with concurrence by the Washi ngton



St ate Departnment of Ecol ogy.

Si gnature sheet for the foregoi ng SUBASE, Bangor, Operable Unit 5, Renedia
Action, Record of Decision between the United States Navy and the United
States Environnmental Protection Agency, with concurrence by the Washi ngton
St ate Departnment of Ecol ogy.

DECI SI ON SUMVARY
1.0 | NTRODUCTI ON

Naval Submari ne Base (SUBASE), Bangor was |listed on the National Priorities
Li st (NPL) on August 30, 1990. |In accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), as anmended
by the Superfund Amendrments and Reaut hori zation Act (SARA), the United
States Navy (Navy) performed a renedial investigation/feasibility study
(RI/FS) to characterize the nature and extent of any residual chem cals of
concern. |In the case of Operable Unit (OU) 5 at SUBASE, Bangor, the Navy's
eval uati on of potential adverse effects on human health and the environnment

i ndi cated no unacceptable risks at the site for either current or future
uses.

2.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

SUBASE, Bangor is located in Kitsap County, Washi ngton, approximtely 10
mles north of Bremerton on Hood Canal (Figure 1). Land surroundi ng SUBASE
Bangor is generally undevel oped or supports limted residential use. OU 5
is located in the south-central portion of the base. It consists of Site 5,
the di sposal location for rubble fromthe denolished forner netallurgica

| aboratory (FM.) (Figure 1). Confirmation sanples were taken at the
original location of the FM. to nake sure the area was clean (Figure 2).
Mercury was of potential concern at both areas.

The investigation of the FML site consisted of drilling five soil borings to
a depth of 15 feet. Soil sanples were collected from each boring at
intervals of 1.0 to 2.5, 6.0to 7.5, and 14.0 to 15.5 feet. These sanples
were analyzed for total netals to determine the possible presence of

residual nercury. Concentrations of netals found in FM. soil sanples were
consistent with naturally occurring netals in SUBASE, Bangor soils. Figure
3 shows the location of the soil borings at this FM. site.

The renedial investigation of Site 5 included sanpling the site soils,
stormnvat er and sedi ment runoff, downgradi ent groundwater, and soil vapor. A
soi |l vapor survey was performed in an attenpt to pinpoint the buria

| ocation of the FML rubble. The soi

vapor survey anal yzed mercury concentrations in air sanples obtained from
subsurface soils at various |ocations on the site. A backhoe was used to
excavate possible burial locations identified in the survey, but the FM.
rubbl e was not found.

A nested groundwater sanpling well was installed downgradient fromSite 5.
The static groundwater |evel was approximtely 117 feet bel ow ground
surface. Groundwater flows are to the northwest in the vicinity of Site 5.



No groundwater sanpling was perforned near the FM.. The area around Site 5
general ly consists of Vashon Till, which may reach a thickness of up to 40
feet. The till is underlain by Vashon Advance Sand.

2.1 FM SITE

The nmetal lurgy laboratory was torn down in 1973 during construction of the
submari ne base. The area where the netallurgy | aboratory was | ocated was
rebuilt as the base's central core area. The area is now a paved parking
| ot between a child-care center and a base chapel, |ocated between Ponpano
Street and Pickerel Circle. Since the denolition of the FM,, the area has
been regraded, paved, and | andscaped. Figure 2 shows the site |ocation

2.2 SITE 5

After the FM. was denolished, building rubble was reportedly buried in an
area designated for disposal of construction debris. The disposal area is
believed to be in the northern portion of the western barricaded railroad
siding area, which is located in the south-central part of the base. This
area consi sted of 20 barricaded railroad sidings. Several years after the
initial denmolition, the foundation of the FM. was reportedly buried in the
sout hern portion of the western barricaded railroad siding area. The
abandoned barricaded railroad sidings were filled with construction debris
and soil. The exact |ocations of the buried rubble could not be confirnmed
by historical records, personnel interviews, or aerial photographs.

The terrain of Site 5 is rolling and uneven, covered with an array of
successi onal, weedy plant species. The soil varies fromsand to gravel, and
there is no vegetation indicative of npoist or wet habitat. The area is
surrounded by a dry Douglas fir forest with a relatively | ow and open
understory. Surface water runoff appears to flow unevenly across the entire
site. There are no well-established drai nage channel s, although roadways
lying bel ow small berns created by the fill nmaterial probably channe
stormvater to a small streamto the south. Figure 1 depicts the genera

site |l ocation and geographic setting of Site 5.

3.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
3.1 SUBASE, BANGOR, HI STORY

The U.S. Naval Magazine Facility Bangor was established in 1944 to provide a
deepwat er transhi pnent point for anmunition and explosives. It becane the
primary command for anmunition activities in Puget Sound in 1948.

The primary role of NAD Bangor was to provide transhi pnent and supply of

fl eet ordnance, which also included overhaul of anmunition and "di sposal" of
unservi ceabl e or dangerous ordnance regardl ess of source (Hart Crowser
1989). Bangor included a segregation and reconditioning facility, where
ordnance returned from shi ps was separated by type and inspected for
serviceability. Denmilitarization of ordnance at Bangor was begun about 1958
(NEESA 1983).

The Polaris Mssile Facility Pacific was added in 1963. Ordnance operations
i ncluding demilitarization continued and reached a peak between 1966 and



1970 as a result of the Vietnamconflict. Wth a recall of troops from
Vietnamin 1970, the shiploading operation was transferred to Naval Wapons
Station (NW5) Concord, and Bangor was |inked with Naval Torpedo Station
(NTS) Keyport. Concerns over potential environnmental hazards were raised at
that time, and a variety of studies were undertaken. Demlitarization
operations continued on a linted basis until about 1978. Bangor again
becanme an established facility following its selection as the Trident
Submari ne honmeport in 1973.

3.2 H STORY OF PREVI OUS SI TE EVALUATI ONS
3.2.1 Assessnent and Control of Installation Pollutants

In Septenber 1980, in response to CERCLA, the Navy initiated the Navy
Assessnent and Control of Installation Pollutants (NACIP) program The
NACI P programis part of the Department of Defense's Installation
Restorati on Program which corresponds to EPA's CERCLA program The
objective of the NACIP programis to identify, assess, and contro

envi ronnental contanination from past hazardous materials storage, transfer
processi ng, and di sposal operations at Naval facilities. The NACIP program
at SUBASE, Bangor superseded the previous ACI P programinvestigations. In
1981, an initial assessnent study (l1AS) perfornmed under the NACIP program
(NEESA 1983) recommended further investigation of Site 5 to determ ne

whet her the site was contam nat ed.

In 1986, Congress enacted the Superfund Arendments and Reaut horization Act,
whi ch brought about changes in the Navy's NACI P program The Navy was
required to nodify its existing NACIP programto be consistent with EPA
program gui dance and term nol ogy. Rather than develop verification and
characterization reports for the sites at SUBASE, Bangor, as had been

pl anned under NACI P, the Navy phased into the EPA' s Renedia

I nvestigation/Feasibility Study (RI/FS) program which involves a phased
progression frominitial scoping and site characterization to an eval uation
of renedial alternatives. A current situation report (CSR) was conpl eted
for SUBASE, Bangor in 1989 (Hart Crowser 1989). The CSR indicated that

nei ther the exi stence nor l|location of nercury at Site 5 could be confirned
with avail able soil or water data. However, available data did indicate
that mercury was likely to be buried in the vicinity and, unless disturbed,
woul d remai n contai ned bel ow ground. The CSR reconmended additi onal soi
testing and stormmater runoff sanpling.

On January 29, 1990, the Navy, EPA, and Washi ngton State Departnent of
Ecol ogy (Ecol ogy) signed a cooperative three-party Federal Facility
Agreenment (FFA) to study and clean up possible contanination at SUBASE
Bangor. The FFA assigned Site 5 to QU 5.

A site investigation (SI) was conpleted for QU 5 in Septenber 1992 (URS
1992a). The SI conducted a field exam nation of OU 5 and concl uded t hat
mercury vapor was the principal contamnant at Site 5.

An RI/FS was conpleted for QU 5 in Decenmber 1992 (URS 1992b). The RI/FS
eval uated whether residual nmercury remains in the environment at OU 5, and,
if present, whether it posed a threat to human health or the environment.
The RI/FS identified no chemi cals of concern at the FML site and concl uded



that mercury concentrations detected at Site 5 do not present a significant
risk to human health or the environnent.

4.0 HI GHLI GHTS OF COMVUNI TY PARTI ClI PATI ON

The Navy, EPA, and Ecol ogy provided i nformation and solicited conments from
the public concerning the proposed plan for renedial action for OU 5 through
a public conment period, a response form and a public neeting and by

mai ntai ni ng repositories of informati on where residents could review
docunents and materials related to investigations at SUBASE, Bangor. The
comunity relations plan concerning OU5 is available for public reviewin
the information repositories at the Central Kitsap Regional Library and the
SUBASE, Bangor Branch Library. (Access to SUBASE, Bangor, is restricted to
aut hori zed personnel .)

In February 1993, the Navy, EPA, and Ecol ogy published The Proposed Pl an for
Operable Unit 5 (URS 1993). A notice of availability of the proposed plan
and public coment period was placed in The Sun (Brenmerton) on February 24,
1993. In addition, the proposed plan was placed in the adm nistrative record
and nmailed to all on the mailing list. SUBASE, Bangor periodically issues
fact sheets discussing renmedial activities at all operable units at the
installation. The public coment period on the proposed renedial action
extended from February 24 to March 26, 1993.

A public nmeeting to discuss renedial action and obtain comrents was held on
March 4, 1993, at the Aynpic View Cormunity Center in Silverdale,

Washi ngton. There were 37 people in the audi ence (including Navy, EPA, and
Ecol ogy personnel and a court reporter) and 6 people on the panel. Seven
comments were recei ved. Responses to public comments are contained in the
Responsi veness Sunmary (Appendi x A).

Repositories of information are maintained at the follow ng | ocations:

Central Kitsap Regional Library
1301 Syl van Wy

Brenmerton, Washi ngton

(206) 377-7601

Bangor Branch Library
Naval Submari ne Base, Bangor
(206) 779-9274

The administrative record is on file with:

Engi neering Field Activity, Northwest
1040 N.E. Hostmark Street

A ynpic Place |1

Poul sbo, WAashi ngton

(206) 396-5984

5.0 SCOPE AND ROLE OF OPERABLE UNI TS

Two NPL sites are |ocated at SUBASE, Bangor. The first is Bangor Ordnance
Di sposal, Site A (QU 1), which was listed on the NPL on July 22, 1987. On



August 30, 1990, the renmi nder of SUBASE, Bangor-including an additional six
operabl e units conprising 20 known or suspected hazardous waste sites-was
listed on the NPL. This record of decision addresses one of these operable
units, OU 5, which consists of Site 5.

The risk assessnment for noncancer and cancer risks at OU 5 shows that the
original FM. site and Site 5 present no significant current or potentia
threats to human health or the environment and do not warrant further

acti on.

6.0 SUMVARY OF SI TE CHARACTERI STI CS

This section presents an overview of site contami nation and potential routes
of exposure posed by conditions at the two sites.

The FML site was used for testing brass projectile shell casings. The
casings were coated with nmercurous nitrate and heated. The procedure
reduced and vol atilized the nmercury, which then condensed in the walls of
the nmetal lurgical l|aboratory building. It is estimated that during the
years of operation (from approximtely 1958 to 1973), roughly 100 pounds of
mercurous nitrate were consuned in the testing procedure, retained within
the building, and could be present in the rubble of the FML (NEESA 1983;
Spencer 1983).

Site 5, as described in the initial assessment study (NEESA 1983), the
current situation report (Hart Crowser 1989), and the Federal Facility
Agreenent, is the disposal l|ocation for the FM. rubble, fornerly designated
Bui l ding 274. Rubble fromthe building was reportedly disposed of in the
formerbarricaded railroad sidings located in the south-central portion of
the base. Aerial photographs of the Site 5 vicinity suggest that nmjor

di sposal and grading activities began at the site between 1975 and 1977
(Hart Crowser 1989). However, historical data, aerial photographs, and site
i nvestigations did not reveal the exact |ocation of the FM. rubble within
the former barricaded railroad sidings.

Data on the chenical characteristics of the Site 5 environnment prior to the
current investigation consisted of one surface water sanple collected in
1983 and two surface water conposites, two surficial stream sedi nent
conposites, and five soil sanples collected fromtest pits in 1987. The
1987 surface water and stream sedi nent sanples were obtai ned by conpositing
i ndi vi dual sanples collected fromfive ditch locations on either side of the
access road through the site. These sanples were collected during a storm
sufficient to generate sheet-fl ow runoff.

The surface water sanple collected in 1983 is believed to have been
collected fromthe surface water drainage ditch at the site's downstream
(sout hern) boundary. This sanple was submitted for mercury anal ysis.
Because of inadequate docunentation of the analytical result, the reported
val ue may not be valid. The laboratory report did not docunent the analytic
nmet hods and units of reporting, and the validity of this data is
guestionable. Surface water sanples collected subsequent to 1983 were
gathered in an attenpt to duplicate the results of the Navy's 1983 sanpling
that tentatively identified mercury in surface water



Wat er sanples collected in 1987 were submtted for the determ nation of 84
constituents including netals, ordnance, volatile organics, pesticides,

her bi ci des, and pol ychl ori nated bi phenyls (PCBs). Surficial sedinent
sanpl es were analyzed for total mercury. The surface water sanples did not
detect nercury above a level of 0.1 g/L. Furthernore, neither

surficial stream sedi nent nor soil sanples collected during the assessnent
exhi bited nmercury concentrations above background | evels for Puget Sound
soi |l s.

Five other netals (beryllium chrom um copper, |ead, and nickel) were
detected in the surface water. The presence of these other netals in Site 5
surface waters, sedinents, and soils is consistent with the presence of

nmetal wastes fromrefuse not associated with the FML rubble. The measured

| evel s of these netals were simlar to those reported in regiona

residential runoff (Hart Crowser 1989). Figure 4 shows the surface water
and sedi nment sanpling locations at Site 5.

In the 1980s, nine test pits were excavated to the base of fill materials
and into Vashon Till in various parts of the abandoned barricaded si di ngs.
Five soil sanples were selected for chem cal analysis in places where rubble
-possibly fromthe FM.-was found. No mercury above background
concentrations was found in any of the test pit sanples. Cadmium and zinc
were present in Site 5 soils at levels higher than nornmally occur in Puget
Sound soils. The incidence of these netals in Site 5 soils is consistent
with the presence of netal wastes not associated with the FM. rubble.

In 1992, a soil vapor survey was conducted with field instrunentation during
the site investigation of Site 5 (URS 1992a). Soil vapor sanples taken at a
depth of 10 to 15 feet bel ow ground surface indicated the presence of
mercury vapor.

The renedi al investigation subsequently conducted at the FM. site and Site 5
(URS 1992b) consisted of the follow ng conponents and fi ndi ngs:

FML Site
u Identifying the original |ocation of the nmetallurgy

| aboratory through aerial photographs, interviews, and
construction maps

u Drilling five soil borings to 15 feet bel ow the asphalt
surface. (Fifteen sanples [three from each boring] were
col |l ected and anal yzed for total nmercury. In addition,

sel ected sanpl es were anal yzed for ordi nance conpounds.)

Fi ndi ngs: Mercury concentrations in FM. site soils ranged between 0.04
ng/ kg and 0.08 ng/kg in 14 of the 15 sanples. Only one sanple (SB05, at a
depth of 1 to 2.5 feet) at 0.63 ng/ kg exceeded background concentrations.

Site 5
u Revi ewi ng aerial photographs and historical records in an

attenpt to locate the netallurgy |aboratory rubble disposa
area within the abandoned barricaded sidi ngs



u Sanpling surface water runoff and sedinents in an attenpt to
duplicate earlier sanpling by the Navy that had tentatively
identified the presence of nercury

- Conducting a soil vapor survey in an attenpt both to detect
the presence of nercury in the barricaded railroad sidings
and to
| ocate the FML rubble. (Figure 5 shows the boundaries of the
soi |l vapor survey at Site 5.)

- Excavating test pits at the locations with the highest
mercury vapor detections in an attenpt to |ocate the buried
FML
rubbl e (based on field screening with a nercury vapor sensor

soil samples were taken fromthe test pit and sent to
sel ected
| aboratories for analysis)

- Conducting a followp soil nmercury vapor survey at sel ected
| ocations to determ ne whether the nmercury vapor
concentrations detected during the initial survey, using
field

i nstrumentation, represented | ocalized accurul ati ons of
mercury

vapor or whether nercury vapor was w dely dispersed within
fill

material s

- Conducting a third soil nercury survey consisting of |ong-
term (1 to 8 hour) punping using sorbent tubes, foll owed by
| aboratory anal ysis

- Sanpl i ng groundwat er collected froma previously installed
downgradi ent nested well pair. (Two sanples were coll ected.
Groundwater was found in two aquifers: one shallow and the
other at sea level. Well F-MM43 was screened near the base
of the shallow aquifer from 157 feet to 172 feet bel ow ground
surface [bgs]. Well F-MM43S was screened near the top of

t he

shal |l ow aqui fer from 118 feet to 123 feet bgs. Figure 6
shows the location of the nested well pair.)

Fi ndi ngs:

Surface water runoff and sedinments. No dissolved netals detected in surface
wat er sanpl es exceeded EPA nmaxi num contam nant |evels (MCLs). Concentrations
of berylliumdetected in stormnater sedi ments exceeded background surface
soil concentrations but are within the range of subsurface soi
concentrations.

Soi | vapor surveys. All three soil vapor surveys indicated the presence of
mercury in soil vapors. The two screening-level surveys were used as a



predictive tool for subsequent sanpling. The |aboratory results fromthe
| ong-term survey were used to analyze risks at the site, which were
deternmined to be within the EPA' s acceptable risk range.

Soils surveys. Mercury was detected in all test pit sanples between 0.018
and 0.097 ng/ kg. The data indicated that the concentrations of nercury
detected at Site 5 are at or slightly above natural background
concentrations. Mercury data fromSite 5 are conpared with background
concentrations in Table 1.

To summari ze the results of the renedial investigation, nercury was not

sel ected as a chemical of potential concern (COPC) for Site 5 soil or water
because the maxi mum concentrations in the site soil were below the risk-
based screeni ng concentrati on (RBSC) and because nmercury was not detected in
water. (Section 7.0 discusses RBSC screening.) Even if nercury were present
in water at half the detection |limts, the concentrati ons woul d not exceed
the RBSC. Because nercury was detected in soil vapor sanples taken at a
depth of 10 to 15 feet bel ow ground surface at Site 5, there is the
potential for mercury to migrate through the soil profile and volatilize
into the ambient air. However, no source of nercury was found during the
site investigation (URS 1992a). Therefore, the lateral and vertical extent
of contam nation and site-specific fate and transport cannot be addressed.

7.0 SUMMARY OF SITE RI SKS

The results of soil analyses taken at the FML site were conpared with
background | evel s, State of Washi ngton Mddel Toxics Control Act (MICA)

Met hod B val ues, and EPA Region 10 RBSCs to determ ne whet her the detected
concentrations of chemicals exceeded screening concentrations. No chenicals
of concern exceeded these screening levels at this site; therefore, a human
health ri sk assessnment was not perforned.

The results of nmercury analysis of sanples fromSite 5 were conpared with
SUBASE, Bangor, naturally occurring | evels and EPA Region 10 RBSCs to
deterni ne whether the detected concentrati ons of nercury exceeded screening
concentrations. No concentrations of mercury in soil exceeded EPA Region 10
RBSCs. No nercury was detected in the groundwater or surface water. The

ri sk assessnent devel oped for a hypothetical future residence at Site

5i ndi cated that indoor air concentrations of nercury would be bel ow the

| evel of concern and woul d not present an unacceptable health risk.

The foll owing were consi dered as potential pathways of mgration for
possi bl e contami nation at Site 5: novenent of mercury vapors through the
soil into the anmbient air, mgration of residual nmercury in surface water
runof f and groundwat er novenment, uptake of residual mercury in vegetation at
the site, and bioaccurul ati on of nercury at increasingly higher Ievels of

t he food chain.

7.1 HUMAN HEALTH RI SK ASSESSMENT
7.1.1 FM Site

Background Concentrations



Tabl e 2 conpares soil nmetals data fromthe FM. area with naturally occurring
concentrations. The evaluation shows that the |evels of arsenic, beryllium
chrom um |ead, and nickel detected in the soils were at or below naturally
occurring concentrations in soils at SUBASE, Bangor, thus eliminating these
el ements as COPCs.

RBSC Conpari sons

The maxi mum concentration of nercury detected in the soil at the FML site is
bel ow t he EPA Region 10 RBSC and the State of Washi ngton MICA Method B
concentration (Table 3).

Results
Based on this evaluation, no COPCs were identified at the FM. site.
7.1.2 Site 5

According to the QU 5 work plan (BVWST 1991) and the CSR, Volume | (Hart
Crowser 1989), historical data identified nmercury as the principal waste
constituent of concern at Site 5. This concern was supported by the
detection of mercury vapor during the site investigation (URS 1992a). This
i nvestigation served as a screening tool, indicating the need for |onger
term mercury vapor testing to produce |laboratory-quality results.
Laboratory-quantified mercury vapor concentrations were obtained from
sorbent tubes containing Hydrar used for the long-term survey (URS 1992b).

As stated in Section 5.0, the risk assessnment for noncancer and cancer risks
at OU 5 shows that Site 5 presents no significant current or potential risks
to human health or the environnment.

A statistical analysis was conducted on data fromthe matrices sanpled at
Site 5. The nmean anal ytical values, the maxi num observed val ues, and the 95
-percent upper confidence |linmt values are shown in Table 4.

Background Conpari sons

Natural ly occurring concentrations of netals in surface and subsurface soi
were cal cul ated according to the nethodol ogy provided by Ecol ogy (1992). The
data indicate that the concentrations of nmercury detected in the soil at
Site 5 are at or slightly above naturally occurring concentrations. Table 5
conpares nercury data from Site 5 with naturally occurring concentrations.

RBSC Conpari sons

As shown in Table 6, nercury concentrations in soil were well bel ow the EPA
Regi on 10 RBSC, corresponding to a hazard quotient (HQ of 0.1. The hazard
quotient is a quantity resulting fromthe conpari son of an observed
concentration of a chemical with the established reference dose. If the
results are greater than 1.0, exposure to that chemical is considered to be
of potential concern.

Mercury was not detected in any sanples of groundwater or surfacewater.
Even if it is assunmed that nmercury is present in these sanples at onehalf



the detection linmt, these concentrations are substantially bel ow the RBSCs
for mercury in these nmedia. The concentrations presented in Table 6 are
only estimates of the |evels of nercury based on the contract-required
quantitation limt (CRQ). CRQs are |levels down to which |aboratory
procedures are required to detect specific chemnicals.

EPA does not provide RBSCs for air (EPA 1991). Consequently, conparison of
mercury concentrations in site air with RBSCs was not possible.

Results

Only nercury concentrations in the air were evaluated in the risk
assessnment; mercury was not selected as a chenical of potential concern for
Site 5 soil or water. No unacceptable risks were found for nmercury at Site
5.

7.2 RISK CHARACTERI ZATI ON
7.2.1 FM Site

Arsenic, beryllium chromum |ead, and nickel concentrations are at or

bel ow naturally occurring concentrations in soils at SUBASE, Bangor. Mercury
concentrations are bel ow EPA Region 10 RBSCs. Mercury is also below the
State of Washi ngton MICA Method B value. Furthernore, under current
conditions, the asphalt surface in the vicinity of the child-care center

m nimzes direct exposure to the underlying soil, reducing potential risk.

7.2.2 Site 5

Mercury levels in the soil sanples are bel ow SUBASE, Bangor, naturally
occurring levels and EPA Region 10 RBSC | evels. Mercury levels in soils are
al so below the State of Washington MICA Method B | evels. Using an estimated
i ndoor air concentration (IAC) of nercury, noncancer risks were cal cul ated
for a hypothetical future resident who m ght be exposed to mercuryvapors.
This cal culation requires conparing the estimted | AC of mercury with an
acceptable, health-protective level. A reference concentration (RfC) of 3 Xx
10[-4] nmg/ [ 3] has been used to represent a safe exposure |evel. However,
the EPA has withdrawn the RfC for mercury fromits IRIS chemical toxicity
dat abase (U.S. EPA 1992a) pending review by an EPA work group. For this
eval uati on, EPA Region 10 requested that the withdrawmnm RfC, which is stil
listed in the Health Effects Assessnment Sunmary Tables (U S. EPA 1992b), be
used as an interimtoxicity value until an updated RfC becones avail abl e.

A predictive nmodel was devel oped to estimte the concentration of mercury in
the indoor air of a hypothetical residence built on Site 5. This npde
estimated the flux, or transport, of nercury vapor fromthe soil through the
foundation wall and into the anbient air of the residence. The nodel used
for this task was the Hensl ey and Schofield nodel, which was based on a
radon soil gas transport nodel. Dividing the estimated | AC for nmercury (URS
1992b) with the RFC yields an HQ Thus, 8 x 10[-7] mg/n{ 3] divided by 3 x
10[-4] nmg/ [ 3] is equal to an HQ of 3 x 10[-3], a value below 1.0, the
standard | evel of concern. If a house were built on Site 5, nercury would
not present an unacceptable health risk.



In addition, because occupational exposures are typically less than
residential exposures (due primarily to reduced tinme spent on site),

i nhal ati on of mercury vapors by workers at Site 5 would not pose an
unacceptabl e ri sk. The nmaxi mum concentrati ons of mercury vapor in air yield
acceptable risks for noncancer effects for both future residential and
occupati onal exposure.

7.2.3 Uncertainty Analysis

The general trend of the risk characterization perfornmed at Site 5 and the
FM. site was conservative. An overestimation of risk is expected to result.

Anal ytical Results

The results for Site 5 water data are derived from sanpl es reporting

undet ected concentrations at the CRQL. In this case, the nean, maxi nrum and
95- percent upper confidence linmt value are equal. This situation is
accept abl e because the CRQLs are bel ow screening concentrations.

Most anal ytical nethods produce results with an accuracy range of 10 to 20
percent (MKown et al. 1984).

Screeni ng Concentrations

RBSCs were conpared to the maxi mum observed | evels of mercury found at these
sites. Because of the limted sanpling and anal ysis activities at Site 5
and the FML site and the potential for error propagated during field

i nvestigations, the maxi mum detected value for any chemical in a solitary
sanpl e requires careful interpretation. The screening nethod is
conservative, with a potential to overestimate risk.

A nunber of uncertainties are inherent in the assunptions and cal cul ati ons
related to indoor mercury concentrations. First, it is conservative to
assunme that a residence will be built on Site 5. It is not anticipated that
the site will change to include residential use. |In addition, the site is
conposed of building fill nmaterials, and excavation of the area and
construction of a residence on this site is highly unlikely. It is also
conservative to assune that the building foundati on and conpacted soils
surroundi ng the building will not attenuate the flux of nercury fromthe
soils into the indoor air. The RfC for inhaled nmercury is sonmewhat
uncertain because the EPA has withdrawn it fromthe IRIS chem cal toxicity
dat abase (U.S. EPA 1992a). The RfC used in this risk assessnent is based on
a no-effects | evel observed in several |ongterm human studi es and incl udes
an uncertainty, or safety, factor of 30. Based on the nunber of conservative
assunptions included in our analysis, it is highly unlikely that indoor air
concentrations of nercury would exceed health-protective |evels.

7.3 ECOLOG CAL RI SK ASSESSMENT
7.3.1 FM Site

The area of the original FM. is a paved parking lot; no ecological risk is
posed by this site. No ecol ogical evaluation was conducted at this site.



7.3.2 Site 5
Site Species

The forest in the vicinity of Site 5 provides good habitat for a variety of
ani mal species, including deer, and probably is a refuge for aninmals that
are transient foragers in the rubble area.

No threatened or endangered species were observed at Site 5. Bald eagles,
which are protected under the Bald Eagle Protection Act of 1940 and the
Endangered Species Act of 1973, may perch on trees in the surroundi ng
forest. No endangered or threatened plant species are known to be found at
SUBASE, Bangor

Exposure Pat hways and Receptors

Havi ng no known bi ol ogical function, mercury is toxic in an inorganic form
but has greater toxicity after transformation into organic fornms such as

met hyl nmercury. Mercury can accumul ate at higher levels in the food chain,
eventual |y posing greater environmental risks to top-level predators than to
organi sns at the base of the food chain.

The foll owi ng pat hways and receptors were selected for evaluation of nercury
at Site 5:

Root uptake from soils by weedy herbaceous plants

I ngestion of vegetation by a herbivorous small mamual (Townsend's
vol e)

I nci dental ingestion of soils by a small burrowi ng mammal (Townsend's
vol e)

Predatory consunption of small manmmal s by coyotes
Townsend' s vol es and coyotes are comon at SUBASE, Bangor
Summary and Concl usi ons

HQs were determ ned for receptor species: voles and coyotes. HQ greater
than 1.0 indicate a potential stress on exposed organi sns. There are no
risks greater than 1.0 to voles or coyotes from exposure to nmercury in soi

at Site 5. Risks to voles and coyotes through ingestion of soil, water
vegetation, and prey were not above 1.0 for either ionic or total mercury.

Ri sk for exposure to nercury vapor inhalation by burrow ng ani mals was bel ow
1.0 when a toxicity reference value for hunans was used.

7.4 FUTURE RI SK SCENARI OGS

It was assunmed in the risk characterization that present data are
representative of data that would be collected in the future. It is
anticipated that the soil vapor concentrations of mercury would be reduced
over tinme through volatilization. Because no source area for mercury has
been firmy identified in subsurface soils, no additional significant



rel ease of nercury is expected.
8.0 THE SELECTED REMEDY

The sel ected renedial action at QU5 is the no-action alternative. The risk
assessnment for noncancer and cancer risks at OU 5 shows that the FM. site
and Site 5 present no significant current or potential threats to human
health or the environnment and do not warrant further action.

Concentrations of all netals found in the FM. site soils, including nercury,
were at or below naturally occurring concentrations in soils at SUBASE
Bangor. Soil concentrations of nmetals were also below the State of

Washi ngton's acceptabl e concentrations for those netals with published

val ues of acceptable concentrations. |In addition, the asphalt surface
covering the original FML area mnim zes direct exposure to the underlying
soil, reducing any potential risk. On the basis of these findings, no
conmpounds were selected for risk evaluation at the FM.

Ri sks for mercury in any environnental nmediumat Site 5 were determned to
be within the National Contingency Plan's acceptable risk range.

Based on the information currently available, the Navy, EPA and Ecol ogy
conclude that the existing conditions at the two sites are protective of
human health and the environnent, and a no-action decision is warranted.
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